Becoming a parent requires intensive psychosocial reorganization, accompanied by acquisition of new skills and responsibilities. 4 For OD parents the transition to parenthood also involves marked emotional loss, related to missing maternal genetic connection and discontinued family bloodline, along with the fear that a mother will not see herself in her child. 5 However, OD conception has been
shown not to increase vulnerabilities in parent-child relationship or children's psychological well-being. [6] [7] [8] Less is known about parental mental health in OD families.
Among all infertile couples both increased and similar levels of mental health problems have been found compared with naturally conceiving (NC) couples. [9] [10] [11] [12] [13] We found one study on depressive symptoms and life-satisfaction among women waiting for OD. 14 Half of these women exhibited high levels of psychological distress and two-thirds estimated their mental quality of life as poor. 14 Yet, no research exists on postpartum depression or anxiety among women conceiving with donated oocytes.
Research on the mental health of fathers of children born after infertility treatments is scarce and typically couples with OD treatment have been excluded. However, mental health problems in one or both parents can negatively impact the entire family and the parental marital relationship. As OD pregnancies are associated with obstetric and perinatal risks, 2 also child-related stressors, such as prematurity, may negatively impact couple's mental health. 15 The aim of this study was to examine whether mothers and fathers after successful OD differ in their mental health problems from mothers and fathers conceiving with in vitro fertilization/ intracytoplasmic sperm injection (IVF/ICSI) treatment using their own gametes, and NC couples. We hypothesized that women conceiving with OD would report more symptoms of depression, anxiety, social dysfunction, and sleeping difficulties than NC mothers, due to underlying indications for infertility and the demanding process of becoming pregnant. Due to lack of earlier research comparing OD and IVF/ICSI mothers and OD, IVF/ICSI, and NC fathers, we did not provide hypotheses concerning these differences.
| MATERIAL AND ME THODS
This study is a nested matched cohort study within a larger prospective, longitudinal study of psychosocial and mental health after suc- Background information about occupation, family factors, and information on infertility history and early pregnancy were collected from medical records by the individual who recruited the couples into the study at T1. Information on pregnancy and delivery and perinatal data were requested through the questionnaire at T2.
Mental health problems were assessed using the General Health Questionnaire (GHQ-36) at T1, T2, and T3. GHQ-36
represents an effective tool to measure psychiatric disorders in the general population, 16 including the population in Finland. 17 The questionnaire includes 36 items that measure depression (11 items), anxiety (11 items), social dysfunction (8 items), and sleeping difficulties (6 items). Depression involves feelings of hopelessness and suicidal thoughts, anxiety involves feeling of being under constant pressure and panicked, sleeping difficulties involve difficulties in falling asleep and waking up at night, and finally, social dysfunction involves an inability to perform everyday tasks and engage in social activities.
Respondents estimated how each symptom matched their current state (1 = not at all, 4 = much more than usual), and mean sum scores were calculated for each symptom. We also formed dichotomic variables of mental health clinical significance based on the criterion of GHQ-36 total score cut-off point in Finnish samples. 18 The cut-off point is 9 and above after recoding the 
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Psychological well-being of oocyte donation couples in transition to parenthood is comparable to IVF/ICSI and naturally conceiving couples.
| Statistical analyses
We performed all statistical analyses using the statistical software 
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To analyze the group differences between the OD, IVF/ICSI, and NC groups in maternal and paternal mental health problems, we used multivariate covariate analyses, with univariate analyses and Bonferroni corrected post hoc tests. The group membership was the independent variable, and depressive and anxiety symptoms, sleeping difficulties, and social dysfunction were the dependent variables in separate models for T1, T2, and T3. The covariates were the frequency of hospitalization at in the second and third trimesters (dummy variable 0 = no, 1 = yes) and length of hospitalization after childbirth (days), which both significantly differed between the groups.
| Ethical approval
The Ethics Committee of the Helsinki University Central Hospital (decision numbers 050/98 and 050b/99) and the ethics committees of the participating clinics approved the study protocol.
| RE SULTS
The full response rate (returned questionnaires T1, T2, T3) in the OD, IVF/ICSI, and NC mothers was 76.9%. Among OD fathers, it was 73.1%, among IVF/ICSI fathers it was 75.1%, and among NC fathers it was 67.3% (not significant). The demographic data on fertility groups (OD, IVF/ICSI, and NC) are presented in Table 1 . We found no differences regarding parental age, occupational status, marital status, or the duration of the partnership.
The groups differed significantly in the frequency of the second and third trimesters and the length of postpartum hospitalization. Inspection of adjusted residuals specified that the NC mothers reported less hospitalization due to pregnancy complications (adjusted z-value = −2.50) than the OD and IVF/ICSI mothers. OD mothers had a longer stay in hospital after the childbirth Contrary to our hypothesis, both at T2 and T3 the OD women reported lower levels of anxiety symptoms (P = .01 and P = .02, respectively) than NC mothers. At T2 they also reported lower levels of sleeping difficulties than both IVF/ICSI and NC mothers (P = .02 and P = .04, respectively), and social dysfunction (P = .04 and P = .001, respectively). Also at T3, the OD women reported fewer sleeping difficulties (P = .04) and social dysfunction (P = .03) than the IVF/ ICSI women. Table 2 shows that mental health problems among OD fathers did not differ from those among IVF/ICSI and NC control fathers at any time point. Also, the mean total score (depression, anxiety, sleeping difficulties, and social dysfunction) for GHQ-36 was similar among OD fathers compared with both IVF/ICSI and NC controls (Figure 1) .
| Mental health of mothers

| Mental health of fathers
Only a few fathers reported clinically significant mental health problems at each time-point, T1 = 4.2%, T2 = 2.6%, T3 = 5.3%, and the amount of clinically significant problems did not differ between the groups.
| D ISCUSS I ON
In the focus of this study are the OD couples, often excluded from infertility studies or combined with couples undergoing other assisted reproductive technology treated with their own gametes.
This prospective study covers the transition to parenthood from the second trimester of pregnancy until the child's first year of life. We old, the OD mothers showed fewer sleeping difficulties and less social dysfunction than IVF/ICSI mothers, but did not differ from NCs.
No group differences were found in pregnancy, nor in depressive symptoms across the transition to parenthood. *P < .05, **P < .01, ***P < .001.
meet with a psychologist at least once. Hence, OD couples could discuss their well-being, partnership, and any concerns about the future child and disclosure about the child's genetic background. They were allowed to undergo treatment only after the psychologist's positive evaluation. Furthermore, OD couples could meet their physician and nurses several times before the treatment to discuss details of their treatment, pregnancy, and issues concerning the donor. In addition, the waiting time for treatment was long (1-2 years), allowing these couples time to adjust to parenthood. A supportive partnership is known to reduce the risk for mental health problems among infertile couples. 20 One can suggest that OD couples represent a selective group, whose partnerships are strong enough to withstand any stress that the accompanying OD process caused them. Hence, couples are likely to abandon infertility treatment until they resolve any problems that exist in their relationship.
The study groups did not differ in depressive symptoms at any assessment point during the transition to parenthood. This finding is important because prenatal and postnatal maternal depression is considered a high risk for the infant-mother interaction and child development, 21, 22 and might be especially detrimental among OD mothers who do not have a genetic tie with their child. Prenatally depressed mothers typically perceive their pregnancy negatively and face difficulties in developing any fetal attachment. 23 Future research should provide more insights about the OD mothers' attachment with both the fetus and infant, and about the parent-infant dyadic interaction.
Oocyte donation mothers reported fewer sleeping difficulties and less social dysfunction than other formerly infertile groups and fewer anxiety symptoms than NC controls at postpartum. Sleeping disturbances and social dysfunction may be signs of depression, 24 but can also increase risk for depression. 25, 26 Sleeping difficulties may also reflect physical symptoms, a concern for infant growth and 27 Surprisingly, in this study there were no differences between groups in the mode of delivery, the length of gestation, or early separation from the baby, although we did not match cases and controls on obstetric factors. Operative deliveries are known risk factors for postpartum depression. In a separate analysis of childbirth experience among OD mothers using this data set, we found that acute operative delivery (acute/emergency cesarean or vacuum extraction) negatively influenced OD mothers' satisfaction with delivery, but not IVF/ICSI mothers or NC mothers. 27 In this study, however, the length of hospitalization after delivery was longer among OD women than among IVF/ICSI and NC women.
Child-related factors represent known stressors for mental health problems associated with becoming a parent. Poor child health or worry about an infant associate with symptoms of depression and anxiety. 28 Reasons for mothers' longer hospitalization are due to child-or mother-related problems. In this study, OD mothers seemed to tolerate stress even better than IVF/ICSI and NC controls, probably, again, because they were better prepared for prenatal and postnatal complications. Because of the small sample size, we could not more closely examine the impact of child-related stress factors on the mental health of OD parents.
We found that the mental health of OD fathers was similar to that of IVF/ICSI and NC controls across all three time-points. Some earlier studies found that formerly infertile men experienced more anxiety about their spouse's pregnancy and fetal health than the fertile controls. 29, 30 Yet, there are also studies supporting our findings of the similarity of anxiety and depression symptoms between IVF/ICSI and NC fathers. 31, 32 One study found that a high socio-economic status, having a first child, good child health, and not worrying about the infant function as protective factors across the transition to fatherhood, thus representing factors that partially characterized our OD fathers. 33 In our study, 25% of OD fathers had a high education level, 61.5%
were having their first child, and only 3 OD fathers reported worrying about the child's health after birth (compared with 4 for IVF/ICSI and 6 for NC).
This study, however, is limited by the relatively small number of OD couples. Unfortunately, we do not have further information on those who declined to participate in the study. Couples suffering from psychological distress might have been more likely to decline participation and so cause selection bias. Furthermore, earlier psychiatric problems may influence the mental health in the transition to parenthood. Because of the small sample size we could not adjust for several potential confounders. Matching cases and controls appeared useful, allowing two comparison groups even though matching on mother's age proved impossible. We found no NC matches for four OD mothers in the highest age group (≥ 38 years) so we applied NC controls from the younger age group (35-37 years); the mean age of mothers across all groups remained similar. As our results are based on self-reported mental health symptoms, they are sensitive to bias and potentially vulnerable to social desirability among couples undergoing OD or IVF/ICSI. Furthermore, it would have been a merit to use the Edinburgh Postnatal Depression Scale questionnaire to detect postpartum depression among parents, as it is most commonly applied. During our study, the waiting time for OD treatment stood at 1-2 years and a majority of OD mothers needed donated eggs because of premature ovarian insufficiency due to genetic reasons or cancer treatment. Hence, they had known for a longer time that OD treatment was their only option for having a child and they had time to adjust to OD treatment and parenthood.
In conclusion, based on our small but controlled study, OD parents in Finland do not have more mental health problems than IVF/ ICSI or NC parents. Pretreatment preparation of OD couples may be crucial in alleviating these couples' stress before they become pregnant. However, OD couples' mental health symptoms should be examined when child-related or other stressors exist in their lives.
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